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(54) Groupware system having agent function 



(57) tn a groupware system having a server appa- 
ratus (130) and a plurality of client apparatuses (110) 
connected thereto through a network (200). the server 
apparatus includes an agent sender (230) and each of 
the client apparatuses includes an agent client (210). 
An agent generation unit (241 ) of the agent server gen- 
erates an agent on the basis of an agent definition pre- 
pared by a user's input in an agent definition unit (211) 
of an agent client. A trigger monitor unit (242) or a trigger 
monitor unit (251) of another server nrxjnitors and de- 
tects a trigger specified in the agent definitk)n; and an 
action database (248) or a filtering unit (252) of arK>ther 
server extracts the trigger specified in the agent defini- 



tion. An action request processing unit (244) requests 
the associated server to do an action associated with 
the extracted trigger, and sends a processed result of 
the server to a report processing unit (245). The report 
processing unit prepares report information and. in re- 
sponse to user's request, sends it to a report unit (212). 
Databases connected to the respective servers store 
assocated agent definition information therein. In - or- 
der to change a series of operations involved by gener- 
ation of an event caused by the agent definition, the c^- 
erations of the individual servers are automatically 
changed without changing settings to individual sys- 
tems for every event generation. 
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Description 

The present invention relates to gr upware sys- 
ten^ and wore particularty, t a groupwar syst m in 
which an ag nt unit allows cooperativ operation of 
schedule, mail, document management and work flow 
functions. 

There exists a groupware system which organically 
cooperatively combines a schedule function (system) of 
registering a schedule in the form of electronic data and 
managing a schedule, a mall function of sending/receiv- 
ing and editing electronic mails, a function of work flow 
corresponding to a definition of routine tasks in accord- 
ance with a predetermined flow of jobs, and a document 
management f unctk>n of electronically nnanaging docu- 
ments and altowing registration, retrieval and reference 
thereof, as disclosed in 'Integrated Groupware Pack- 
age", a journal "HITACHI Hyoron". Vol. 77, No, 5 
(1 995-5), P31 . There also exists such a groupware sys- 
tem that these functbns are activated at the same time 
so that a plurality of user can use these functions 
through a client unit. 

In a general groupware system, a server apparatus 
and a plurality of client apparatuses are connected 
through a network. 

The server apparatus includes a schedule server 
for implementing individual functions in the groupware 
system, a mail sender, a document management server, 
and a workflow server. Connected to the respective 
servers in the server apparatus are databases (DBs) for 
storing information necessary for the respective func- 
tions respectively. More specifically, the schedule server 
is connected with a schedule management database for 
storing schedule information therein. Similarly, the mail 
server is connected with a mail management database, 
the document management sender is with a document 
management database, and the workflow sender is with 
a workflow management database. 

Each of the client units includes a schedule client, 
a mail client, a document management client and a 
workflow client. 

The server apparatus, for example, in response to 
a request from the schedule client of the client apparatus 
through a network, realizes the schedule f unctk>n based 
on the schedule server and the schedule management 
database. The mail functon, document management 
functk)n and workflow function are similarly implement- 
ed individually. 

When it is desired to update schedule information, 
mail tnfomnatnn, document informatkMi and workflow tn- 
formatkxi stored in the respective databases connected 
to the associated servers of the server apparatus, or 
when it is desired to modify some of schedule, document 
nnanagement and workflow operatk>ns according to the 
states of the clients of the client apparatus or to the 
states of the respectiv servers of the server apparatus; 
it has b en necessary to define or update the informa- 
tion for the tndivkJual groupwar f uncttons updat . 



For example, when a user in one of the client appa- 
ratuses modified th schedule, it nr^y be r quired to 
change the mail, document management and workflow 
operations. In such a cas , in th prior art, a request of 

s the schedule client of th client apparatus in questkxi 
causes the schedule server of the server apparatus to 
register a new schedule in a schedule management da- 
tabase under its own control. Thereafter, since the new 
schedule changes the mail, document management 

10 and workflow operatk)ns. it has been required that, in 
response to a request of the mail client of the client ap- 
paratus in question, the mail server of the server appa- 
ratus update the mail management database under its 
own control; in response to a request of the document 

IS management client of the client apparatus in questk>n. 
the document management server of the server appa- 
ratus update the document management database un- 
der its own control; and, in response to a request of the 
workflow client of the client apparatus in question, the 

20 workflow server of the server apparatus update the 
workflow management datat)ase under its own control, 
respectively. 

In this way, when a generation of an event (such as 
modification of the schedule) causes modificatbn of a 

25 series of operations, this troublesomely involves defini- 
tion or informatbn change for each of mechanisms 
(servers) supporting the respective operations. whk:h is 
highly inconvenient from the operatbnal view point. 
It is therefore an object of the present invention to 

30 provide a groupware system for cooperatively executing 
a plurality of groupware functions, in whbh a user can 
prevk>usly set modification of a series of operations 
caused by an event or a combinatkxi of events gener- 
ated by the respective groupware functions. 

35 In accordance with an aspect of the present inven- 
tion, the above object is attained by providing a group- 
ware system including at least one server apparatus 
each having a plurality of clients of different groupware 
functions and at least one server apparatus having 

40 groupware function servers provided associated with 
the plurality of clients, the client apparatus being con- 
nected with the server apparatus through a network; the 
system comprising: 

45 an agent client having an agent definition unit for 
receiving user's input to prepare agent definition in- 
formation; and 

an agent server having an agent generatbn unit, a 
trigger monitor unit, a filtering unit and an action re- 
50 quest processing unit, 

wherein the agent generatbn unit has means for 
receiving the agent definitkxi information from the agent 
client, dividing the agent definition informatbn into sub- 
55 informatk>n pieces, and distributing the sub-inforrnatk>n 
pieces to the trigger monitor unit, filtering unit and actk>n 
request processing unit, the trigger rrionitor unit has 
means for monitoring and detecting a trigger specified 
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by the distributed agent d ftnition information piece, the 
filtering unit has means f r xtracting from the detected 
trigger the trigger satisfying conditions specified by the 
distributed agent definition inf rmation piec . and the 
action request processing unit has means for requesting 
the specified groupware function server to perform an 
action specified by the distributed agent definition infor- 
mation piece and assocated with the extracted trigger. 

In the present invention, each of the groupware 
function sen/ers other than the agent sender may include 
an individual function agent having a trigger nrKxiitor unit 
and a filtering unit, the trigger monitor unit of the individ- 
ual function agent may have means for receiving the dis- 
tributed agent definition information piece from the 
agent generation unit of the agent sender, nrKxiitoring 
and detecting a trigger specified by the agent definition 
information piece, the filtering unit of the individual func- 
tion agent may have means for receiving the distributed 
agent definition information piece from the agent gener- 
ation unit of the agent server and extracting from the 
detected trigger a trigger satisfying conditions specified 
by the agent definition information piece, and the indi- 
vidual function agent may send the extracted trigger to 
the action request processing unit of the agent server. 

In the present invention, further, the agent server 
further may have a report processing unit, the agent cli- 
ent further may have a report unit, the report processing 
unit may have means for receiving the distributed agent 
definition information piece from the agent generation 
unit of the agent server and, when receiving action result 
information from the groupware function server which 
received the action request from the agent server, pre- 
paring a report on the basis of the agent definition infor- 
mation piece, and sending the report to the agent client, 
and the report unit may have means, when receiving the 
report, for outputting the report in the client apparatus. 

In the present invention, furthermore, the agent def- 
inition unit and the units other than the agent generation 
unit nray have respectively memory means for storing 
therein the respective distributed agent definition infor- 
mation pieces. 

tn accordance with an embodiment of the present 
invention, since a user conducts an agent definition with 
use of the agent client in the client cipparatus, when an 
event associated with the agent definition takes place 
in the groupware system, desired operations to be car- 
ried out in response to the generation of the event can 
be automatically executed according to contents of the 
agent definition in the groupware system. As a result, 
the need for such works that have been conducted by 
the user when the event takes place to execute desired 
operatbns in the prior art can be eliminated, the burden 
imposed on the user in the groupware system can be 
remarkably lightened, and the operations of the group- 
ware system can be automatically carried out. 

In the drawings 

Fig. 1 schematically shows an arrangement of a 
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groupware syst m in accordance with an embodi- 
m nt f the pres nt inventbn; 
Fig. 2 shows details of an exampi of the arrang - 
m nt f the groupware system of Fig. 1 ; 
s Fig. 3 is an xemplary flowchart f an agent defini- 
tbn process; 

Fig. 4 shows an example of display screen when a 

user conducts the agent definition process; 

Fig. 5 shows an exemplary flowchart of an agent 

10 generation process; 

Fig. 6 is an exemplary flowchart of a trigger monitor 
process in an agent server; 
Fig. 7 is an exemplary flowchart of a trigger monitor 
process in a function server; 

IS Fig. 8 is an exemplary flowchart of a filtering proc- 
ess; 

Fig. 9 is an exemplary flowchart of an action request 
process; 

Fig. 10 is an exemplary flowchart of a mail send 
20 process; 

Fig. 11 is an exemplary flowchart of a report proc- 
ess; 

Fig. 12 is a first specific example of operations of 

the groupware system of Fig. 1 ; 
25 Fig. 1 3 is a second specific example of the opera- 
tions of the groupware system of Fig. 1 ; 

Fig. 14 is a third specific example of the operatbns 

of the groupware system of Fig. 1 ; 

Fig. 1 5 shows an exemplary list of trigger, filter and 
30 action; 

Fig. 1 6 is an example of agent definition information 

in the specific example 1 of Fig. 1 2; 

Fig. 1 7 is an example of agent definitbn information 

of the specific example 2 of Fig. 1 3; and 
35 Fig. 1 8 is an example of agent definitbn information 

of the specific example 3 of Fig. 1 4. 

Fig. 1 shows a schematic arrangement of an em- 
bodiment of a groupware system in accordance with the 
40 present invention. 

In Fig. 1 , for the purpose of realizing a schedule 
function on a network 200. a schedule unit 1 30 includes 
a schedule server 131. which in tum is connected with 
a schedule management database 135 to be managed 
45 by the schedule server, and client apparatuses 110 and 
120 include schedule clients 111 and 121 respectively. 

For the purpose of realizing a mail function, the 
schedule unit 130 includes a mail sender 132. which in 
tum is connected with a mail management database 
50 136 to be managed by the mail server, and the client 
apparatuses 110 and 120 include mail clients 112 and 

122 respectively- 

For the purpose of realizing a document manage- 
ment function, the schedule unit 1 30 includes a docu- 
55 ment management server 1 33, which in tum is connect- 
ed with a document management database 1 37 1 be 
managed by the document manag ment server, and the 
client apparatuses 1 1 0 and 1 20 includ document man- 
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agement clients 11 3 and 123 respectively. 

Forth purpose f realizing a workflow function, the 
schedule unit 130 includes a workflow serv r 134. which 
in turn is connected with a workflow nnanagement data- 
bas 1 38 to be managed by the workflow s rv r, and 
the client apparatuses 110 and 1 20 include workflow cli- 
ents 114 and 124 respectively. 

In addition to the above clients, the client appara- 
tuses 1 10 ami 1 20 include agent clients 210 and 220 by 
which respective users define their agents or provkie 
their port outputs In response to a request from the user, 
respectively. The schedule unit 130 also includes an 
agent server 230 for executing the defined agents. Con- 
nected to the agent server 230 is an agent management 
database 231 to be nnanaged by the agent server. In this 
conneclk>n, the word "agent' as used herein means 
agency or proxy operations, that is, when an event takes 
place, operatk>ns to be involved by the generatk)n of the 
event are sut>stituted, including works to be done by a 
user. 

Interconnection among the schedule unit 1 30 and 
client apparatuses 110 and 1 20 is carried out by means 
of the network 200. 

Shown in Fig. 2 is a more detailed arrangement of 
the present embodiment. 

In the client apparatus 1 10, the agent client 210 has 
an agent definitk>n unit 211 and a report unit 212. 

In the server apparatus 130, the agent server 230 
has an agent generation unit 241, a trigger monitor unit 
242, a trigger database 246 connected to the trigger 
monitor unit, a filtering unit 243, a filter database 247 
connected to the filtering unit, an actk>n request 
processing unit 244, an action database 248 connected 
to the action request processing unit, a report process- 
ing unit 245, and a report database 249 connected to 
the report processing unit. 

In this connection, the word "trigger nrxsnitor" as 
used herein means to monitor generation of an event, 
whereas, the word filtering" as used herein meeins to 
check trigger conditions detected by the trigger monitor 
and to extract the trigger conforming to the conditions. 

Each of the mail sen/er 132, schedule server 131, 
document management server 1 33 and workflow server 
134 includes an individual functk>n agent unit 250 and 
an actk)n processing unit 263. The functk)n agent unit 
250 has a trigger monitor unit 251 , a trigger database 
253 connected to the trigger monitor unit, a filtering unit 
252, and a filter database 254 connected to the filtering 
unit. 

Fig. 2 shows a detailed structure of the mail server 
1 32. in whch case the action processing unit 263 has a 
mail send processing unit 260, a nnail receive process- 
ing unit 261 . and a mail delete processing unit 262. 

The schedule server 131, document management 
server 1 33 and workflow sender 1 34 also has a group of 
action processing units corresponding to th respective 
functk)ns. 

In the client apparatus 110, the mail client 112, 



schedule client 111 , document nr^nagement client 11 3, 
and workflow client 114 have respectiv units for 
processing th respective furK:tions. Fig. 2 shows an ex- 
ample of mail client, fiaving a mail send processing unit 

s 270, a mail rec ive processing unit 271 and a rr^i I delete 
processing unit 272. 

Explanation will next be made as to the operatk>n 
of the present embodiment. 

In the client apparatus 110 in Fig. 2, first of all, the 

10 user interactively enters or selects a desired item while 
kx)king at a display screen. The agent definition unit 
21 1 , on the basis of the user's input, prepares agent def- 
Initkvi informatbn and transmits the prepared infomna- 
tion to the agent generation unit 241 of the agent server 

IS 230 through the network 200. The agent definition infor- 
nnatbn includes trigger information, filtering infomnatk>n, 
action request infomnation, and report processing infor- 
matk)n. Specific examples of the agent definition infor- 
matbn are shown in Figs. 16, 17 and 18. 

20 The agent generatbn unit 241 divides the received 
agent definition information into the trigger, filtering, ac- 
tion request and report processing informatbn. The di- 
vkJed infonmatkvi pieces are stored respectively in the 
trigger database 246, filter database 247, action data- 

25 base 248 and report database 249. which form part of 
the agent management database 231 of the agent serv- 
er 230; and also in the trigger database 253 and filter 
database 254 of the individual function agent units 250 
of the groupware function sender associated with the 

30 agent definitk>n information (e.g., mail server 132). 

And the trigger monitor units 242, 251 and report 
processing unit 245. whk:h form part of the agent server 
230, are activated. 

Under this condrtbn, when a trigger is generated 

35 under the monitoring of the trigger monitor unit 242 on 
the basis of informatbn within the trigger database 246 
in such an indivkiual sen/er as the agent server 230 or 
the mail server 1 32, or when a trigger is generated under 
the nrK>nitoring of the trigger monitor unit 251 on the ba- 
sis of informatk)n within the trigger database 253; the 
filtering unit 243 periorms its filtering operatbn on the 
basis infomnation within the filter database 247 or the 
filtering unit 252 performs its filtering operatbn on the 
basis of information within the filter database 254, to 

'45 thereby judge whether to conform to actbn starting con- 
ditions. When the action starting conditk)ns are judged 
to be satisfied, the acXkyn request processing unit 244. 
on the basis of the informatbn of the action processing 
database, issues an action processing request to the as- 

50 sociated groupware function server such as the mail 
server 132. In this conjunction, the action request 
processing unit 244 may issue the actbn processing re- 
quest on the basis of togk: of combinatkxi of actbn tn- 
structbns of a plurality of groupware function servers. 

ss The individual actbn processing units such as the 
mail serv r perform their action processing operatbns 
according to the aforementbned action processing re- 
quest. In the case of the mail s rv r 1 32, in r spons to 
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th action processing request, th mail send processing 
unit 260, mail receiv processing unit 261 and/or mail 
delete processing unit 262 executes the action, whereby 
th mail processing or modification desired by the us r 
can be realized. 

Thereafter, according to the contents of the report 
database 249, the report processing unit 245 prepares 
a report on the execution of the action processing and. 
in response to a report request from the user, issues the 
report to the user via the report unit 212 of the client. 

Fig. 3 shows an exemplary flowchart of an agent 
definitbn process in the agent definition unit 211 . 

In the drawing, the process starts with a step 300 
and at a step 302, an agent definition display screen is 
displayed to the user. 

The agent definition unit 21 1 , at a step 304, waits 
for user's input information from a keyboard and/or a 
rTK)use. At the step 304, the operation is repeated until 
the input is judged to have entered at a step 306. An 
example of an agent definition screen is given in Fig. 4. 
The user, while looking at an agent definitbn screen 
280, enters informatkxi necessary for user input fields 
281 to 286 or selects desired information from a menu 
pulled down by clicking the mouse button on such an 
arrow button as 287. 

When the user's input is judged at the step 306 as 
completed, the agent client translates at a step 308 the 
input infomnatkxi to agent definition information, trans- 
mits at a step 310 the agent definition informatk>n to the 
agent server 230, thus completing the operations at a 
step 312. 

Each agent definition informatk>n has agent defini- 
tion identification information applied by the agent client 
for distinguishing its own agent definrtk^n information 
from the other agent definition informatbn. 

For example, in the case of the agent definitkxi in- 
formatkxY of the specific example 1 of Fig. 16. in the first 
line: 

0010 :ki rooorvi' 

the agent definitbn kfentifrcation information is [0(X)1 ]. 
In the specific example 2 of Fig. 17. in the first line: 

0011 :kJ #'0002"Vi' 

the agent definitk>n klentification informaton is [0002]. 

Shown in Fig. 5 is an exemplary flowchart of an 
agent generatbn process to be carried out by the agent 
generatbn unit 241 of the server apparatus 130. 

In this example, the agent generation unit starts its 
operatkxi with a step 320 and, at a step 322, the agent 
generatbn unit divkJes, on the basis of information 
items, the agent definition information received from the 
agent definitbn unit 211 of the client apparatus 110 
through the network 200, into trigger, filter, actk>n and 
report information pieces. 

When determining at a step 324 that the trigger and 
filter informatkvi are conditions associated with time 
point r time duratk)n. the agent generation unit pro- 
ceeds to a step 326. At the step 326, the agent gener- 
ation unit stores th trigger inf rmation in the trigger da- 
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tabase 246 of th agent server 230 and also stores the 
filter infonmatk)n in th tilt r databas 247 of th agent 
sen^r 230. At a st p 328, th agent generatbn unit f ur- 
therr gisters the trigger tim inatim r within th ag nt 

5 serv r230. 

When determining at the step 324 that the trigger 
and filter informatk>n are not conditbns associated with 
time point or time duration, on the other hand, the agent 
generatk>n unit proceeds to a step 330. At the step 330, 

10 the agent generatbn unit stores the trigger infomr»tk>n 
in the trigger database 253 of the function agent unit 250 
and also stores the filter informatkxi in the filter database 
254 of the function agent unit 250. That is, the trigger 
associated with time common to the groupware f unctk>n 

IS servers is monitored by the agent server 230. and the 
trigger associated with other than the time is nrtonitored 
by the groupware server. 

At a next step 332, the agent generatbn unit stores 
the actbn information in the actk>n database 248 and 

20 the report information in the report database 249. and 
at a step 334, the agent generatk>n unit terminates its 
operation. 

Fig. 6 is an exemplary flowchart of a trigger rTK>nrtor 
process within the agent server of the trigger monitor 
25 unit 242 of the agent server 230. 

In this example, the trigger monitor unit starts its op- 
eration with a step 340 in an agent generatbn mode 
and, at a step 342, waits for a message indk:ative of ar- 
rival of a timer registratkxi time or stoppage of the serv- 
30 er. 

When receiving a server stoppage message at a 
step 344, the trigger monitor unit proceeds to a step 352 
and terminates its operatbn. 

When receiving at the step 344 a message indica- 
35 tive of arrival of the time registered in the timer, the trig- 
ger monitor unit proceeds to a step 346. The trigger 
rTK>nitor unit receives at the step 346 the trigger inf or- 
matbn from the trigger database 246, activates the fil- 
tering unit 243 HT\d informs the filtering unit 243 of the 
40 bentification informatkxi and trigger (time in this case) 
of the agent definition informatbn associated with the 
generated trigger at a step 348. 

Thereafter, the trigger rTK>nitor unit registers at a 
step 350 the next time in the timer ar^J retums to the 
45 step 342. 

Referring to Fig. 7, there is shown an exemplary 
flowchart of a trigger monitor process of the trigger mon- 
itor unit 251 in the groupware f unctk>n server. 

In this example, the trigger monitor unit starts its op- 
50 eration with a step 360 in the agent generatkxi nrxxie 
and, at a step 362, waits for a message indicative of trig- 
ger generatbn or sender stoppage. 

When receiving a server stoppage message at a 
step 364, the trigger monitor unit proceeds to a step 372 
55 and terminates its operatkvi. 

Whenrec iving a trigger g n ratbnmessag at the 
step 364, the trigger monitor unit proceeds to a step 366 
and rec ives the trigger infomnatbn from the trigger da- 
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tabase 253. When finding at a st p 368 a coincidenc 
between th trigger infonnation, the trigg r nrxvirtor unrt 
activates the fitt ring unit 252 at a step 370 to inform the 
filtering unit 252 of th identification infomnation and trig- 
ger of the agent definition information associated with 
the generated trigger, and then retums to the step 362. 
When failing to find the coincidence, the trigger monitor 
unit does not execute the operation of the step 370 and 
retums to the step 362. 

Shown in Fig. 8 is an exemplary flowchart of a fil- 
tering process of the filtering unit 243 or 252. 

The filtering unit starts its operation with the step 
348 in Fig. 6, the step 370 in Fig. 7. or the step 380 in 
Fig. 8. 

When activated at a step 382 from the step 348. the 
filtering unit receives the filter information from the fitter 
database 247 or when activated from the step 370, the 
filtering unit receives the filter information from the filter 
datat>ase 254; and then checks the filter conditions at a 
step 384. That is, the filtering unit extracts the filter in- 
formation of the identification information of the agent 
definition information informed by the trigger monitor 
unit, compares the filter infomnation with trigger in- 
formed by the trigger monitor unit for check. 

When finding a conditk>n coinckience at a step 386, 
the filtering unit proceeds to a step 388 to activate the 
action request processing unit 244 and to inform the ac- 
tion request processing unit 244 of the klentification in- 
formatbn of the agent definitbn informatkxi of the con- 
dition coincidence; and then terminates its operation at 
a step 390. 

When failing to find the conditkxi coincidence, the 
filtering unit proceeds to a step 390 and terminates its 
operatbn. 

That is, when finding the filter conditk>n coinci- 
dence, the filtering unit activates an action request proc- 
ess. 

Fig, 9 shows an exemplary flowchart an acXton 
request process of the action request processing unit 
244. 

In this example, the action request processing unit 
244 activated at the step 388 in Fig. 8 starts its operation 
with a step 400. 

The actk)n request processing unit receives, at a 
step 402 from the action database 248, actkxi informa- 
tion corresponding to the identificatk)n information of the 
agent definition informatkyi informed from the filtering 
unit. 

At a step 404, the action request processing unit, 
on the basis of the action information, activates the ac- 
tion processing process of the action processing unit, 
and reports it to the unit whk:h activated the action tn- 
formatk>n. When there is no action process not activated 
at a step 406, the actbn request processing unit pro- 
ceeds to a step 408 and terminates its operation. 

In th cas of the mail server of Fig. 2, the action 
request processing unit, on the basis of th actkxi infor- 
matkxi at th step 404, activates the action process of 



the mail send proc ssing unit 260, mail receive process- 
ing unit 261 and/ r mail delet processing unit 262 to 
inform the activated unit of the actkyi information. When 
there is n actbn process not activated yet at th step 
s 406, th acton request processing unit goes to the step 
408 and termiriates its operation. 

When there is an action process not activated, the 
action request processing unit retums to the step 404. 

As a result, all the action operations instructed by 
10 the actbn infomnation can be executed. 

Fig. 1 0 shows an exemplary flowchart of a nr^il send 
process to be carried out by the mail send processing 
unit 260 of the mail server 1 32, as an example of the 
action process. 
IS When receiving mail t)ody, attached file and send 
destinatbn Informatbn, the mail send processing unit 
starts its operatkxi with a step 420. 

At a step 422, the mail send processing unit re- 
ceives the mail body, attached file and send destination 
20 informatk)n from the actbn request processing unit 244, 
and proceeds to a step 424. At the step 424, the mail 
send processing unit informs the f unctbn agent unit 250 
or mail function agent of the mail sender 1 32, of a mail 
send trigger 

25 This results in generation of a trigger at the step 
362. 

When there is no remaining send destination at a 
step 426, the mail send processing unit proceeds to a 
step 434. and terminates its operation. 

30 When there is a remaining send destination, the 
mail send processing unit goes to a step 428. At the step 
428, the mail send processing unit the mail body and 
attached file in a mail box of the send desttnatnn. The 
mail send processing unit then changes the state of a 

35 send list to a finished send state at a step 430, informs 
the agent sen/er 230 of completion of the nnail send 
process at a step 432, and retums to the step 426. 

An exemplary flowchart of a report process of the 
report processing unit 245 is shown in Fig. 11. 

40 In this example, the report processing unit starts its 
operation with a step 440 in the agent generation nrxxJe. 

At a step 442, the report processing unit waits for a 
message indicative of action result, report request and 
server stoppage. 

45 When determining the server stoppage at a step 
444, the report processing unit proceeds to a step 450 
and terminates its operatkxi. 

When determining at a step 446 reception of an ac- 
tion result message, the report processing unit proceeds 

50 to a step 448 to record the action result in the report 
database 249, and then retums to the step 442. 

When determining a report request from the user, 
the report processing unit proceeds to a step 452 to re- 
ceive the report information from the report database 

55 249 and to transmit it to the report unit 21 2 of the agent 
client 210, and then r turns to the step 442. 

Referring to Fig. 15. there is shown an example of 
th trigger, filt ring and action as well as agent d finrtion 
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scripts assocated therewith. 

In the tittering process, ther may also be specified 
combinations of specific values of individual trigger and 
filtering it ms. ranges of upper and low r limit values, 
and logical 'AND* and "OR' operations. 

Explanation will then be made as to the specific op- 
eratioial example 1 in connection with Figs. 12 and 16. 

The present specific exanrtple implements to auto- 
matically delete already opened nnaits in a server at 23: 
00 every Friday' with respect to a specific user. 

In Fig. 1 2, the user enters necessary inputs with use 
of the agent definition unit 211 of the agent client 210. 
This causes the agent definition unit 210 to generate 
such agent definition information as shown in Fig. 16 on 
the basis of the inputs. 

In the illustrated example, such definition is made 
as to make the trigger valid when the time is at 23:00 in 
the agent server 230 at lines "OOeO" and "0070' of Fig. 
16. 

Further, at line '0080', Friday is specified as the fil- 
ter information. 

Furthermore, at lines '0090' and "01 00", deletion of 
already-opened mails is specified to the mail server. 

The agent definition information is sent from the 
agent definition unit 211 to the agent generation unit 
241. 

Information from lines "0010' to "0040' as well as 
information of line "0070' are stored in the trigger data- 
base 246. 

The information from lines "0010' to '0040' as well 
as information of line "0080' are stored in the filter da- 
tabase 247, while the information from lines "0010" to 
'0040' as well as information of lines "0090" and "0100" 
are stored in the action database 248. 

The information of the lines "001 0' to '0040' as well 
as information of line "0050" are stored in the report da- 
tabase 249. 

Further, since trigger is associated with tinne, the 
trigger monitor process is carried out by the trigger mon- 
itor unit 242. The report process is activated by the re- 
port processing unit 245. 

When the times becomes '23:00', on the basis of 
the information of the trigger database 246 and the trig- 
ger, the trigger nrionitor unit 242 activates the filtering 
unit 243 informs the filtering unit 243 of "0001' as the 
identification information of the agent definition informa- 
tion. 

The filtering unit 243, on the basis of the information 
of the filter database 247 associated with the identifica- 
tion information "0001" and the trigger, judges that it is 
Friday, in which case the filtering unit 243 activates the 
action request processing unit 244 and infomns the ac- 
tion request processing unit 244 of the identification in- 
formation "0001". 

The action request processing unit 244, on the ba- 
sis of th infonmation of the action databas associated 
with the identification information "0001 ", requests the 
mail delete processing unit 262 of the mail s ty/ r 132 



to delet the n^ils. 

After receiving a report indicative of connpletion of 
the mail deleting operation, if the agent s rver 230 re- 
ceives a r port request from th user, th n th agent 
s server 230 issues the report requ st to the r port 
processing unit 245. 

The report processing unit 245, on the basis of the 
infomDation of the report database 249, displays such a 
message that, e.g., '18 mails were deleted on 4/12' for 
10 the user through the report unit 212. 

Explanation will be made as to a specific operation- 
al example 2 in connection with Figs. 1 3 and 1 7. 

The specific operational example 2 implements that 
"when there is an additional document to a new library 
binder in the document management server, the mail 
server autonr^tically informs the user of the document 
addition' for a user. 

In Fig. 1 3, the user enters necessary inputs with use 
of the agent definition unit 211 of the agent client 210. 
20 This causes the agent definition unit 21 0 to. on the basis 
of the inputs, generate such agent definition information 
as shown in Fig. 17. 

In the illustrated example, such a definition is made 
at lines "1060" and "1070" of Fig. 17 that the trigger be- 
25 comes valid when a document is added in the document 
nnanagement server 1 33. 

Further, a newly-received book is specified as the 
filter information at line '1080". 

A mail send is specified to the mail server at lines 
30 -1090' and "1100". 

-The agent definitk>n information is sent from the 
agent definition unit 211 to the agent generatkxi unit 
241. 

Infonmatbn of lines '1010" to "1040" as well as in- 
35 formation of line "1070" are stored in the trigger data- 
base 51 3. 

The information of lines "1010" to '1040' as well as 
informatton of line "1080" are stored in the filter data- 
base 514. 

40 The information of lines "1 01 0" to "1 040" as well as 
tnformatk)n of lines '1090' and '1100' are stored in the 
action database 248. 

The information of lines "1010" to '1040" as well as 
information of line "1050" are stored in the report data- 

45 base 249. 

Further, since the trigger is not associated with time, 
the trigger monitor unit 511 performs its trigger monitor 
process. The report processing unit 245 activates its re- 
port process. 

50 When a docunoent is added, the trigger monitor unit 
51 1 . on the basis of the infonmatk>n of the trigger data- 
base 51 3 and the trigger, activates the filtering unit 51 2 
and informs the filtering unit 512 of "0002' as the kien- 
tifu:atkxi information of the agent definitkxi information 

55 and the trigger. 

On the basis fth information of th filter databas 
51 4 associated with th identificatkjn information "0002" 
and the trigger, th filtering unit 512 judges wh ther or 
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not there is a document addition to a newty-rec ived 
book library and. in the case of a newly-rec ived book, 
the tittering unit 512 activates the action request 
processing unit 244 and tnfomns th action request 
processing unit 244 of the identificaticxY tnformatbn 
•0002V 

The actk>n request processing unit 244, on the ba- 
sis of the information of the action database 248 asso- 
ciated with the Wentification information '0002', re- 
quests the mail send processing unit 260 of the mail 
sender 1 32 to perform its mail send operation. 

The mail send processing unit 260, transmits to the 
user a message saying, e.g., that 'a document (library 
introduction (3)) was added' through the mail receive 
processing unit 271 of the associated mail client 112. 

After the agent server 230 receives a report indica- 
tive of completion of the mat) send operation, if there is 
a report request from the user, the agent sender 230 is- 
sues the report request to the report processing unit 
245. 

The report processing unit 245, on the basis of the 
information of the report database 249, displays for the 
user a message, e.g., saying that "the mail was sent on 
4/8' through the report unit 212. 

Explanation will next be nr^de as to a specific op- 
erational example 3 in connectkxi with Figs. 14 and 18. 

The specific example 3 implements that 'at the time 
when a business trip schedule for more than one week 
was registered in the schedule server, the workflow is 
automatically transferred to the alternate and the mail 
server sends a rr^il to the alternate to substitute the op- 
eratbn in the workflow server' for a user. 

In Fig. 14, the user enters necessary inputs with use 
of the agent definition unit 211 of the agent client 210. 
On the basis of the inputs, the agent definition unit 210 
generates such agent definitbn information as shown 
in Fig. 18. 

In the illustrated example, such definitbn is made 
at lines '2060' and '2070' of Fig. 18 that the trigger be- 
comes valid when the user adds the schedule in the 
schedule server 1 31 . 

Further, that the user's additkxial schedule means 
a business trip for more than one week is specified as 
the filter information at lines '2080' and "2090'. 

Furthermore, altennate operation is specified at 
lines '21 00' and '21 1 0' to the workftow server 1 34 and 
alternate operatbn is specified at lines '2120' and 
•21 30' to the mail sender 1 32. 

The agent definition informatk>n is sent from the 
agent definition unit 211 to the agent generation unit 
241. 

Information of lines ^2010* to '2040^ as well as in- 
formation of lines '2060' and '2070' are stored in the 
trigger database 563. 

The information of lines '2010' to '2040' as well as 
information of lines '2080' and "2090' ar stored in the 
filter databas 564. 

The inf mration of tines "201 0' to '2040' as well as 



infonnatwn of lines '2100, "2110. '2120' and '2130' 
ar stored in the actbn datat>as 248. 

The information of lines '2010' to "2040' as well as 
inf rrT^tk)n f lin '2050' ar stored in the r port data- 

s base 249. 

Since the trigger is not associated with time, the trig- 
ger monitor unit 561 performs its trigger monitoring op- 
eration. Further, the report processing unit 245 activates 
the report process. 

10 When the schedule was registered, the trigger mon- 
itor unit 561 , on the basis of the information of the trigger 
database 563 and the trigger, activates the filtering unit 
562 and informs the filtering unit 562 of both '0003' as 
the identification information of the agent definition in- 

15 formation and the trigger. 

On the basis of the information of the filter database 
564 associated with the identificatk)n information '0003' 
and the trigger, the filtering unit 562 judges whether to 
be the business trip for more than one week and. in the 

20 case of the business trip for more than one week, the 
filtering unit 562 activates the action request processing 
unit 244 and informs the actk^n request processing unit 
244 of the tdentificatk>n information '0003'. 

On the basis of the informatbn of the action data- 

25 base 248 associated with the identification information 
•0003*, the action request processing unit 244 requests 
a work alternate processing unit 600 of the workflow 
server 134 to change the state of a work tray to 'during 
substitution'. After the work tray state is changed, the 

30 work alternate processing unit 600 informs the agent 
server 230 of end of the operation. 

On the basis of the informatkxi of the actbn data- 
base 248 associated with the identification information 
"0003'. the action request processing unit 244 requests 

35 the mail alternate processing unit 61 0 of the mail server 
132 to change the state of a mall box to 'during substi- 
tution'. 

After the mail sender state is changed, the mail al- 
temate processing unit 610 informs the agent server 
40 230 of end of the operation. 

The attemate-specified work is sent to a work re- 
ceptk)n unit 620 of the workflow client 1 24 and the at- 
temate-specified mail is sent to the mail receive 
processing unit 271 of the mail client 122, so that the 
^ alternate using the client apparatus 120 processes the 
work and mail. 

After the agent server 230 receives the report of the 
operation completion, when the agent server receives 
a request from the user, the agent server 230 issues a 
50 report request to the report processing unit 245. 

On the basis of the informatk»i of the report data- 
base 249, the report processing unit 245 displays, e.g.. 
messages the workflow was altemate-set' and the 
mail was altemate-set' through the report unit 212 for 
55 the user. 

Although th plurality of groupware f unctbn senders 
have been included in the single server apparatus in the 
groupware syst m of the for going embodiment, a plu- 
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rality of gr upwar function servers may b connected 
in the netw rk each as a singi s rver apparatus in a 
groupwar syst m, with substantially the sam effects 
asth for going mbodiment. 

Further, the proc ssing procedures shown by the 
flowcharts in the drawings may be stored in such a stor- 
age medium as. e.g., CD-ROM, DAT, RAM or ROM. 

Claims 

1 . A groupware system including at least one client ap- 
paratus (110) each having a plurality of clients (21 0. 
111. 112. 113, 114...; 220, 121. 122. 123. 124...) of 
different groupware functbns and at least one serv- 
er apparatus (1 30) having groupware function serv- 
ers provided associated with said plurality of clients, 
said client apparatus being connected with said 
server apparatus through a network (200); said sys- 
tem connphsing: 

an agent client (210) having an agent definitbn 
unit (211) for receiving user's input to prepare 
agent definitbn information; and 
an agent server (230) having an agent genera- 
tion unit (241). a trigger monitor unit (242). a 
filtering unit (243) and an action request 
processing unit (244), 

wherein said agent generation unit (241 ) has 
means for receiving the agent definition infomration 
from said agent client (210), dividing the agent def- 
inition information into sub-information pieces, and 
distributing the sub-information pieces to said trig- 
ger monitor unit (242), filtering unit (243) and action 
request processing unit (244), said trigger monitor 
unit has means for monitoring and detecting a trig- 
ger specified by the distributed agent definition in- 
forrretion piece, said filtering unit (243) has means 
for extracting from the detected trigger the trigger 
satisfying conditions specified by the distributed 
agent definition informatbn piece, and said action 
request processing unit (244) has means for re- 
questing the specified groupware function server to 
perform £in action specified by the distributed agent 
definition information piece and associated with the 
extracted trigger. 

2. A groupware system having an agent function as 
set forth in claim 1 , wherein each of the groupware 
function servers (131, 132, 133, 134...) other than 
said agent sender includes an individual function 
agent (250) having a trigger monitor unit (251) and 
a filtering unit (252), the trigger monitor unit of said 
individual function agent has means for receiving 
the distributed agent definition information piec 
from the agent generation unit of said agent sender, 
monitoring and detecting a trigger specified by the 



agent definition inf rmation piece, the filt ring unit 
f sab individual function ag nt has means for re- 
ceiving the distributed agent definition information 
piece from th ag nt generatbn unit of sab agent 
s sender and extracting from the detected trigger a 
trigger satisfying conditions specified by the agent 
definition information piece, arb said tndivbual 
function agent sends the extracted trigger to the ac- 
tion request processing unit of said agent server. 

10 

3. A groupware system having an agent function as 
set forth in claim 1 , wherein sab agent server (230) 
further has a report processing unit (245). sab 
agent client (210) further has a report unit (212). 

IS sab report processing unit (21 2) has means for re- 
ceiving the distributed agent definition information 
piece from the agent generatbn unit (241) of sab 
agent sender and. when receiving action result in- 
formation from the groupware function server which 

20 received the action request from sab agent server, 
preparing a report on the basis of the agent defini- 
tion informatbn piece, and sending the report to 
sab agent client, and said report unit has means, 
when receiving the report, for outputting the report 

25 in sab client apparatus. 

4. A groupware system having an agent function as 
set forth in claim 1 , wherein said agent definition unit 
(211) and said units other than the agent generation 

30 unit (241) have respectively memory means for 
storing therein the respective distributed agent def- 
inition information pieces. 

5. A groupware system having an agent function as 
35 set forth in ckim 2. wherein sab agent server (230) 

further has a report processing unit (245). sab 
agent client (210) further has a report unit (212). 
sab report processing unit has means for receiving 
the distributed agent definitk^n information piece 
40 from the agent generation un it of sab agent server 
and, when receiving action result inforoiatbn from 
the groupware function server which received the 
action request from said agent server, preparing a 
report on the basis of the agent definitbn informa- 
45 tion piece, and sending the report to sab agent cli- 
ent, and sab report unit has means, when receiving 
the report, for outputting the report in said client ap- 
paratus. 

^ 6. A groupware system having an agent function as 
set forth in daim 2. wherein said agent definition unit 
and said units other than the agent generation unit 
have respectively memory means for storing there- 
in the respective distributed agent definition infor- 
ms mation pieces. 

7. A groupware system having an agent function as 
set forth in claim 6, wherein said agent definition unit 
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and said units other than the agent generation unit 
hav respectfv ty memory means for storing th re- 
in the respective distributed ag nt definition infor- 
mation pieces. 

8. A groupware system as set forth in claim 1 . wherein 
at least one of said groupware f unctic^ servers and 
said agent server are commonly present in the sin- 
gle server apparatus connected in said network. 

9. A groupware system as set forth in claim 1 , wherein 
said groupware function servers and said agent 
server are provided respectively in individual server 
apparatuses connected in said networle 

10. A groupware system as set forth in claim 1 , wherein 
said groupware functions include at least two of a 
schedule function, a mail function, a document 
management function and a workflow function. 

11 . A method for executing an action desired by a user 
with use of at least one groupware function when 
user's desired conditions are satisfied in a group- 
ware system including at least one client apparatus 
each having a plurality of clients of different group- 
ware functions and at least one setwer apparatus 
having groupware functron servers provided asso- 
ciated with saki plurality of clients, sakj client appa- 
ratus being connected with sakJ server apparatus 
through a network; comprising the steps of: 



an action request from said agent server 
through sa\6 n twork t the associated group- 
ware functk>n server; and 
(g) in respons to said action request, xecut- 
s ing an actk>n based on an actkxi inf rmation 

piece of said distributed agent definition infor- 
matbn pieces in the associated groupware 
functk>n sender. 

10 12. A method as set forth in claim 10, wherein said 
agent server, in sakj step (c), distributes the trigger 
condition informatkxi piece relating to time to its 
own agent server and distributes the other to the 
associated groupware f unctk>n server. 

IS 

13. A method as set forth in claim 10, wherein said 
agent server, in sakJ step (f), issues the action re- 
quest to the assoc^ted groupware f unctbn server 
on the basis of a logk^al operation result of the trig- 

20 ger detectk>n from a plurality of servers. 

14. A method as set forth in claim 10, wherein at least 
one of said groupware function servers and saki 
agent server are commonly present in a single sen^- 

25 er apparatus connected to said networic. 

15. A method as set forth in claim 10, wherein said 
groupware functbn senders and saki agent sender 
are provided in each of individual server apparatus- 

30 es connected to said network. 



(a) on the basis of user's inputs received from 
the client apparatus, preparing agent definitkxi 
information including trigger condition informa- 
tk3n for definition of sakJ desired conditions and 3S 
actkxi information for definition of sakJ desired 
actbn in the agent client of said client appara- 
tus; 

(b) sending sakJ prepared agent definition in- 
fonmatkxi from said client apparatus through 40 
said network to the agent server connected to 
the network; 

(c) in said agent sender, dividing saki received 
agent definition information into agent defini- 
tbn informatbn pieces and distributing the 45 
agent definitkxi information pieces to its own 
agent server and the assoc^ted groupware 
function servers; 

(d) monitoring generation of an event in the 
senders on the basis of a trigger conditkxi infor- so 
mation piece of said distributed agent definitk>n 
information pieces; 

(e) detecting and transmitting a trigger detec- 
tnn from the sender which detected the gener- 
atkxi of an event satisfying conditions of said ss 
trigger conditkxi information piece to said agent 
server; 

(f) in response to said trigger detectkxi, issuing 



16. A method as set forth in claim 10, wherein said dif- 
ferent groupware f unctbns include at least two of a 
schedule function, a mail functkxi, a document 
management f unctbn and a workflow f unctbn. 
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